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A Sensitive and Easy Local Lesion Assay for Turnip Yellow Mosaic Virus
(Accepted ~ I February r977) SUMMARY Chinese cabbage plants grown in soil without the addition of nutrients developed local lesions after inoculation with turnip yellow mosaic virus or its RNA, provided that the inoculated leaves were illuminated by mercury-vapour lamps. A linear relationship was found between lesion number and concentration of RNA.
The biological study of turnip yellow mosaic virus (TYMV) has been hampered by the lack of a suitable host for a local lesion assay. Chinese cabbage is generally used for infectivity studies but great variability in the occurrence of lesions is observed (Diener & Jenifer, I964; Matthews & Ralph, 1966 ) .
Diener & Jenifer (1964) described a method for producing purple local lesions on Chinese cabbage plants after inoculation with TYMV. Their assay is essentially based on maintaining the plants at a carefully controlled level of nitrogen deficiency prior to inoculation.
During our work with TYMV-RNA we needed a reliable bioassay to test our hypothesis concerning the possible multicomponent nature of TYMV, suggested by the occurrence of RNA molecules of discrete sizes after disaggregation of TYMV-RNA (Pleij, I973 ; : Pleij et al. ~976) . Initial attempts to produce local lesions using the method of Diener & Jenifer 0964) were unsuccessful. The Chinese cabbage plants grew badly, the leaves often became partly necrotic and died quickly after inoculation. We have found simpler conditions, however, which also give rise to purple local lesions. It is this method which we describe in this report.
Chinese cabbage (var. Witkrop) plants were grown in pots of IO cm diam. containing composted soil, in a growth chamber at 24 °C and a relative humidity of 70 ~. The plants were illuminated with mercury-vapour lamps (Philips HLRG 400 W) for 16 h and kept in the dark for 8 h/day. Tap water was given daily without the addition of artificial nutrients. After 8 to IO weeks the plants were kept in the dark for I day prior to inoculation. Fully expanded leaves growing horizontally were selected for inoculation. The leaves were lightly dusted with Carborundum (5oo-mesh) and 20 #1 of a virus or RNA solution (isolated as described by Pleij et al. 1969) were applied to half leaves and rubbed with a glass spatula as reproducibly as possible. The plants were kept for another day in the dark and then placed in a room at 2o °C under mercury-vapour lamps (the same type as mentioned above). Two lamps at a height of 5o to 75 cm (giving approx. I2OOO lux at plant level) above to plants appeared to be optimal. During this illumination some leaves, especially the older ones, became partly necrotic and even died, while most of the other leaves became purple on the lower side. After 5 to 6 days small purple local lesions became visible on the upper side of the inoculated leaves and 7 to 8 days after inoculation these could easily be counted (Fig. I) . The type and amount of light during infection appeared to be essential. For instance, those parts of the infected leaves which were shaded by younger leaves did not develop purple lesions. No lesions or only faint lesions developed when the plants were illuminated with daylight or with fluorescent tubes (Philips TL 20 W, 33). The purple lesions could be obtained throughout the year. However, occasionally some plants of a batch did not develop a single lesion even when leaves were inoculated with high concentrations of virus or RNA. Fig. 2 illustrates the dependence of lesion number on the concentration of R N A in the inoculum. The results from four separate experiments with different batches of plants suggest that the saturation level is rather low. A direct proportionality, however, is observed in the range of 5 to 5o #g[ml. A useful working range for the virus was found to be 2o to Ioo ng/ml in accordance with the results of Kaper & Halperin (r965) .
The methods as described here avoids the need to grow the Chinese cabbage plants on a nutrient solution, using special equipment. Using this assay we have found that the infectivity of TYMV resides in one single R N A chain with a mol. wt. of 2.o x Io 6 and that the messenger R N A for the coat protein of TYMV is not needed for infection (Pleij et al. I976) .
